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Objectives: Oral cancer (OC) may be preceded by clinically evident oral potentially malignant disorders (OPMDs). Oral carcinogenesis is a multistep process that begins 
DVHSLWKHOLDOK\SHUSODVLDDQGSURJUHVVHV WRRUDO HSLWKHOLDOG\VSODVLDDQG¿QDOO\ WR IXOO\
malignant phenotypes. The aim of our study was to estimate the prevalence of OPMDs in 
a large population of dental patients. Methods: Patients were seen in the Oral Diagnosis 
and Oral Medicine clinics at Boston University Henry M. Goldman School of Dental Medicine 
between July 2013 and February 2014 and received a comprehensive oral examination 
to identify any possible mucosal lesions. Patients with a suspected OPMD (submucous 
¿EURVLV RUDO OLFKHQSODQXV OHXNRSODNLD DQGHU\WKURSODNLD WKDW GLGQRW UHVROYH LQ ±
ZHHNVUHFHLYHGDELRSV\IRUGH¿QLWLYHGLDJQRVLV/RJLVWLFUHJUHVVLRQPRGHOVZHUHXVHG
to explore the relationship between OPMDs and associated risk factors. Results: A total 
of 3,142 patients received a comprehensive oral examination [median age: 43 (range: 
18–97); 54.3% females]. Among these, 4.5% had an oral mucosal lesion with 0.9% being 
DQ230'RQHVXEPXFRXV¿EURVLVWKUHHHSLWKHOLDOG\VSODVLDVIRXUWHHQZLWKK\SHUNHUDWRVLV
epithelial hyperplasia and nine with oral lichen planus). Males and current smokers were 
associated with higher odds of having OPMD (OR 1.7, 95% CI 0.8–3.8; OR 1.9, 95%CI 
0.8–4.1). Increasing age was associated with having OPMDs (p<0.01). Conclusion: Optimal 
oral visual screening for OC remains a simple and essential tool to identify any suspicious 
OHVLRQVDQGSRWHQWLDOO\LQFUHDVHVXUYLYDO$OWKRXJK230'VZHUHUDUHRXUUHVXOWVFRQ¿UP
the importance of a thorough chairside screening by dentists and dental students to detect 
any mucosal changes.
Keywords: Oral mucosa. Leukoplakia. Screening.
INTRODUCTION
Almost 263,020 oral cavity cancers, and 127,654 
oral cancer deaths occur worldwide each year9. 
On January 1, 2010, in the US there were around 
275,193 women and men alive who had a history 
of oral and oro-pharyngeal cancer (181,084 men 
and 94,109 women)18. The 5-year survival rate of 
patients with oral cancer remains almost unchanged 
regardless of various treatment improvements in 
the last thirty years11. Individuals at high risk of 
developing oral cancer (OC) are mainly older, males, 
heavy tobacco smokers and alcohol users, and 
have a poor diet and low socioeconomic status5,13. 
Recent studies have implicated HPV infection as 
an independent risk factor for oro-pharyngeal 
cancers6,10.
Oral squamous cell carcinoma initiates in a multi-
step process in which normal cells are transformed 
into preneoplastic cells and then to cancer20. During 
this process, a sequential accumulation of genetic 
and molecular changes occur22. The majority of 
oral cancers are preceded by visible changes of 
the oral mucosa. Within the oral cavity, lesions 
such as leukoplakia, erythroplakia, lichen planus 
and submucous fibrosis have a propensity for 
malignancy17. Oral potentially malignant disorders 
(OPMD) transform to oral cancers through various 
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histopathological stages from hyperkeratosis/
hyperplasia, to various degrees of dysplasia 
(categorized by mild, moderate, or severe according 
to the presence and severity of cell atypia and 
other structural aspects of the epithelium), to 
carcinoma in situ &,6 DQG ¿QDOO\ WR LQYDVLYH
cancer26. Histopathological evaluation for the grade 
of epithelial dysplasia is the most common method 
used to ascertain malignant potential of individuals 
with oral pre-cancerous lesions21.
Early detection for oral cancer has the potential to 
decrease the morbidity and mortality of the disease, 
especially in high-risk individuals8. To date only one 
randomized clinical trial evaluated the effect of oral 
cancer screening and demonstrated that periodic oral 
examination has the potential to reduce mortality 
from oral cancer in high-risk individuals23. Visual and 
tactile examination remains the most common tool 
available to detect any mucosal changes and requires 
a 90-s exam, yet few oral health care providers 
are conducting a thorough oral mucosal exam. The 
aim of the present study was to 1) estimate the 
prevalence of OPMDs and 2) identify the associated 
risk factors in a large dental population.
MATERIAL AND METHODS
Study population
All new patients aged 18 or older, attending the 
Oral Diagnosis Clinic in the Department of General 
Dentistry at Boston University Henry M. Goldman 
School of Dental Medicine from July 8, 2013, 
through March 8, 2014 were included in this study. A 
written consent was obtained from each participant. 
The study was approved by the Boston University 
Medical Campus Institutional Review Board. Each 
patient was asked questions on: socio-demographic 
information including age and gender; self-reported 
medical history; family history of cancer; tobacco 
smoking and alcohol consumption; height and weight 
to determine body mass index (BMI). A thorough 
visual oral soft tissue examination was performed 
RQHDFKSDWLHQWE\DGHQWDOVWXGHQW¿UVWDQGWKHQ
by an attending dentist to identify any OPMD or 
any other mucosal lesion using mouth mirrors and 
a sterile piece of gauze to retract the tongue24. 
The diagnostic criteria for the recognition of OPMD 
(erythroplakia, leukoplakia, oral lichen planus 
DQGVXEPXFRXV¿EURVLVZHUHEDVHGRQWKH:+2
recommendations12,26. Although oral lichen planus 
LV FODVVL¿HGDVDQ230'WKHUH LV VWLOO FRQWURYHUV\
on its pre-malignant nature17. Only oral lichen 
planus patients with an ulcerative component were 
included in this analysis. Patients with leukoplastic 
DQGRUHU\WKURSODVWLFOHVLRQVDQGZLWKRXWDGH¿QLWLYH
clinical diagnosis were reevaluated and considered 
for biopsy for diagnostic purposes (Figure 1)19. 
Individuals with OPMD were considered as cases and 
those without any OPMD as controls.
Statistical analysis
We described the distribution of patient 
characteristics, including demographics, tobacco 
smoking, and daily alcohol consumption. To explore 
the association between OPMDs and risk factors that 
might be expected to be associated with OPMDs, we 
used logistic regression models to estimate the odds 
UDWLRV 25V DQG  FRQ¿GHQFH LQWHUYDOV &,V
Statistical analyses were performed using STATA, 
version 9.2 (Stata Corp LP, College Station, TX, USA). 
For all analyses, a P value of <0.05 (2-tailed) was 
FRQVLGHUHGVWDWLVWLFDOO\VLJQL¿FDQW
RESULTS
A total of 3,142 patients (54.3%, females) 
received a comprehensive examination of the oral 
cavity (Table 1). At the time of the oral exam, 
patients ranged in age from 18 to 97 years, with 
a median age of 43 years. Tobacco smoking and 
alcohol consumption was reported in 75.8% and 
63.9% of the individuals, respectively. A total of 142 
SDWLHQWVZHUHLGHQWL¿HGDVKDYLQJDPXFRVDO
lesion (78 white lesions, 30 ulcerative lesions, 34 
mixed lesions; Figure 1) among these, 37 patients 
(1.2%) had a suspicious OPMD and received an 
RUDO ELRSV\ IRU GH¿QLWLYH GLDJQRVLV 7ZHQW\VHYHQ
LQGLYLGXDOVKDGD¿QDOGLDJQRVLVRI230'V
2QH SDWLHQWZDV DIIHFWHG E\ VXEPXFRXV ¿EURVLV
three were diagnosed with leukoplakia and nine 
with oral lichen planus. None of the patients had a 
diagnosis of oral cancer.
Male patients were associated with higher odds 
of having OPMD (OR 1.7, 95% CI 0.8–3.8; p=0.16; 
Table 2). Individuals who were current tobacco 
smokers were twice as likely to have an OPMD (OR 
1.9, 95% CI 0.8–4.1; p=0.12) compared to never 
Figure 1- Oral mucosal lesions and oral potentially 
malignant disorders (OPMDs) in a dental population
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smokers. Increasing age was associated with having 
OPMDs (p<0.05). Daily alcohol consumption did not 
increase the risk of having an OPMD (OR 0.7. 95% 
&, ± S :H REVHUYHG QR VLJQL¿FDQW
associations for systemic diseases, BMI and OPMDs 
(data not shown).
DISCUSSION
We conducted a large study in a population of 
dental patients and found that around 1% had 
an OPMD upon oral examination (subsequently 
FRQ¿UPHG E\ KLVWRSDWKRORJLFDO H[DPLQDWLRQ 7KH
oral visual and tactile examination remains a non-
invasive tool that can result in earlier diagnosis 
of OPMDs, but also a large number of other oral 
mucosal diseases. OPMDs were associated with 
older age and daily tobacco smoking. Our results 
are in agreement with other studies on OPMDs. Li, 
et al.15 (2011) showed that smoking was associated 
with a more than two-fold increase in the odds of 
having an OPMD (OR 2.5, 95% CI: 1.3–4.8). Chung, 
et al.3 (2005) reported that individuals who were 
current smokers had a 4.7-fold (95% CI: 3.2–6.8) 
increased risk of having an OPMD. However, when 
DOFRKROFRQVXPSWLRQZDVFRQVLGHUHGZHGLGQRW¿QG
DQ\ VWDWLVWLFDO VLJQL¿FDQW DVVRFLDWLRQZLWK230'V
whereas Chung, et al.3 (2005) found that OPMDs 
among individuals reporting alcohol drinking were 
VLJQL¿FDQWO\KLJKHU WKDQ LQQRQGULQNHUV 25
95% CI: 2.4–5.3).
2XU¿QGLQJVVXSSRUWWKDWRUDOFDQFHUVFUHHQLQJV
should not be a separate procedure rather they 
should be part of the complete dental examination 
for all patients7. Primary prevention of OSCC should 
focus on the prevention of cancer by avoiding known 
carcinogens (e.g., heavy tobacco consumption)2. 
Secondary cancer prevention includes early detection 
of cancer through screening programs in a population 
at risk and asymptomatic, as well as prevention 
of the transformation of OPMDs25. Dentists and all 
members of the oral health team have the unique 
opportunity to prevent smoking uptake and promote 
smoking cessation among their patients and may 
therefore reduce the prevalence of OPMDs14. In 
addition, patients at high risk may be referred to 
specialists for behavioral counseling interventions to 
reduce tobacco use or heavy alcohol consumption16. 
Oral mucosal lesions are easily detected through 
direct visualization, and so oral health providers, 
otolaryngologists, primary care physicians and 
TOTAL OPMD
(N=3,142) (N=27)
n (%) n (%)
Age
 18-30 906 (28.8) 2 (7.5)
 31-50 1,134 (36.1) 12 (44.4)
50+ 1,102 (35.1) 13 (48.1)
Median (range) 43.0 (18-97) 49 (23-88)
Gender
Female 1,706 (54.3) 11 (40.7)
 Male 1,436 (45.7) 16 (59.3)
Daily tobacco 
use
Never  2,259 (75.8) 17 (63.0)
Ever   722 (24.2) 10 (37.0)
Daily alcohol 
consumption
Never  1,906 (63.9) 19 (70.4)
Ever   1,078 (36.1) 8 (29.6)
OPMD: oral potentially malignant disorders  
Table 1- Patients characteristics
OPMD
No 
(N=3,115) 
Yes 
(N=27)
Odds 
ratio 
(95% CI)
p for 
trend
Age
 18-30 904
(99.8)
2
(0.2)
1.0 <0.01
 31-50 1,122
(98.9)
12
(1.1)
4.8
(1.1-21.7)
50+ 1,089
(98.8)
13
(1.2)
5.4
(1.2-24.0)
Gender
Female  1,695 
(99.4)
11
(0.6)
1.0  0.16 
 Male  1,420 
(98.9)
 16 
(1.1)
1.7 
(0.8-3.8)
Daily tobacco 
use
Never  2,242 
(99.3)
17
(0.7)
1.0 0.12
Ever  712
(98.6)
10
(1.4)
1.9
(0.8-4.1)
Daily alcohol 
consumption
No 1,887
(99.0) 
19 
(1.0)
1.0 0.48
Yes 1,070 
(99.3) 
9
(0.7)
0.7
(0.3-1.7)
OPMD: oral potentially malignant disorders  
Table 2- Multivariate analysis for oral potentially malignant 
disorders
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nurse practitioners should be effectively trained to 
perform a comprehensive oral mucosal examination 
and identify abnormal lesions1.
As in all studies, our results must be interpreted 
in the context of the limitations of the investigation. 
)LUVW RQO\ IHZ FDVHV RI 230'VZHUH LGHQWL¿HG
Larger studies are necessary to further explore 
the association between smoking tobacco, alcohol 
consumption and OPMDs. Second, our results may 
not be generalizable to the population at large, as 
only dental patients were included. Randomized-
controlled trials may be useful to further investigate 
WKH VHQVLELOLW\ DQG VSHFL¿FLW\ RI WKH RUDO YLVXDO
examination in the context of OPMDs.
The Commission on Dental Accreditation (CODA) 
in the United States has recently approved a new 
dental curriculum to help dental students become 
SUR¿FLHQWLQRUDOFDQFHUVFUHHQLQJ&RPSUHKHQVLYH
General Dentistry, CODA 2-23 b)4. Optimal oral visual 
screening for OC remains a simple and essential tool 
to identify any suspicious lesions and potentially 
increase survival.
CONCLUSION
A thorough visual and tactile examination in 
dental patients, particularly those with a history 
of smoking and elderly is warranted. Dentists and 
dental students should stay alert for signs of oral 
potential malignancy and counsel their patients 
about risk factors for oral cancer. Although OPMDs 
ZHUHUDUHRXUUHVXOWVFRQ¿UPWKHLPSRUWDQFHRID
thorough chairside screening by dentists to detect 
any mucosal changes.
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